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Hydrogen peroxide is a useful and non-pollutant oxidizing agent with many uses not only in organic 
and inorganic synthesis but also in waste water treatment [1].  The unique electrochemical process 
which seems to be competitive is the Dow Process developed in association with Huron Technologies 
Inc.  The major drawback of this technology is the high alkalinity, 1.7-1.8 NaOH/H2O2 weight ratio, of 
the peroxide product solution [2]. In the present work the electrosynthesis of hydrogen peroxide utilising 
the oxygen reduction reaction has been studied at pH 10 (boric acid buffer) and NaOH pH 13 as 
electrolytes under 0.1 MPa O2 pressure in presence and absence of ultrasound using a non-optimized 
electrochemical flow reactor using RVC as the cathode.  The influence of several classical 
electrochemical operational variables (pH, volumetric flow, electrode potential) and of the sonochemical 
operational variables (ultrasound amplitude and horn-electrode distance) in the electrical intensity, 
cumulative concentration and current efficiency have been analyzed.  Studies at pH 10 in silent 
conditions have shown that the presence of ultrasound is a promising approach to electro-synthesis H2O2 
in non-high alkalinity aqueous media to be used in degradation of organic effluents, paired organic 
electrosynthesis.  Current efficiencies around 60% are reached where the silent electrochemical 
synthesis provides 20% or lower.  Increasing ultrasound amplitude enhances not only the cumulative 
concentration of hydrogen peroxide but also the current efficiency which can be related to an increase in 
the mass transport conditions and also in the number of the active surface catalytic sites for the H2O2 
electrochemical production, by their generation or modification.  Further work in an optimization of the 
electrochemical flow cell are planned. 
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Fig. 1: Influence of the ultrasound amplitude at pH 10 and pH 13 
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